THE ASSAY OF GOLD BULLION.                             539'
by nitric acid in parting operations has been well known to bullion assayers-for many years. It is, however, very slight, except when strong acid of specific gravity 142 or more is used. F. P. Dewey has published the results of some exact experiments on the subject.1 In 1872 A. H. Allen showed2 that gold dissolved in nitric acid is not precipitated on dilution with water.
As the result of experiments made by the author at the Royal Mint in 1893,3 it was found that in the assay of standard gold (916-6 fine) with the ordinary surcharge of 04 to 0-8, the loss of gold is about 04 per 1,000, of which about 82 per cent, is absorbed by the cupel, 8 per cent, is dissolved in the acid, and the remaining 10 per cent., which is unaccounted for, was put down as having probably been volatilised. These ratios, however, vary considerably, as a hot fire increases the loss by absorption, while by prolonged boiling in acid, and especially by annealing the fillets at a high temperature, the amount of gold dissolved in the acids is increased.
These results were obtained when using the ratio for cupellation of gold I part, silver 2-75 parts, copper one-twelfth part, with the old-fashioned coke furnaces, muffle open to the fuel, and strong acid of specific gravity 1*32.
With the ratio, gold 1 part, silver 2-J- parts, copper one-twelfth part, with isolated muffle, gas-fired, the losses of gold have been more recently determined by the author, the details being as follows :—
Volatilisation.—The fumes from the muffle were passed through an iron tube of J.A inches diameter, with a right-angled bend near the furnace. Much litharge was deposited at and before the bend, and a small quantity, diminishing rapidly in amount with the distance from the furnace, in the straight portion of the tube. In one experiment 35 batches of assays were worked successively in May, 1010, a batch consisting of 72 assay pieces, each consisting of •:! grammes of lead, about 0*5 gramme of gold and about 1 gramme of silver. The amount of litharge volatilised and condensed was 70 grammes, and this contained 0-2143 gramme silver and 0-0012 gramme gold. The proportions of the metals present in the furnace which were volatilised and condensed were thus 0*7 per cent, of lead, 0-008 per cent, of silver, and (M)OUJ. per cent, of gold. The loss of gold by volatilisation of one part in a million is, of course, inappreciable in the assay. In other experiments similar results were obtained, the gold volatilised ranging downwards from (M)OOJ. per cent, to 0-OOOOC per cent. It is, of course, possible that a part of the volatilised gold was not condensed, but it is difficult to believe that as much as one-half could have escaped.
The amount of gold ahwrbe.d by the cupel varies from 0-35 to 040 per 1,000, in the oupellation of gold 1 part, silver 2<\ parts, lead 8 parts. The loss may run up to 0-5 per 1,000 of gold if the furnace is hotter than usual. The gold f/Awfl/w/ in. the acid varies with the strength of the acid and with the ratio of gold to silver. With, a ratio of 1 to 2-17 the amount of gold dissolved is less than with the ratio 1 to 2-5. With acid of specific gravity 1-20 and the ratio of 1 to 2-17, the amount of gold dissolved in parting is certainly less than 0-005 per 1,000. With acid of specific gravity 1-30, this is increased to 0-03 per 1,000 if the boiling is maintained for five hours after the ordinary parting is completed.
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